Abstract. In this paper, a new discrete scheme is constructed for nonlinear transient Burgers equation by using the multiple integral finite volume method combined with Lagrange interpolation. The scheme has third order accuracy in space. Of course, higher accuracy can be achieved by adding interpolation nodes. Numerical results show that current method is effective, and compared with others, it shows clear advantage in solution precision.
Introduction
The Burgers equation is a very important nonlinear equation. It is the most primitive model to describe the interaction between convection and diffusion. The equation combines the properties of first order wave equation and heat conduction equation. Therefore, further research on the Burgers equation is helpful to better solve other nonlinear partial differential equation models. The exact solution of the equation is feasible. But the calculation is large and the results are tedious, which is not conducive to further calculation (such as integral calculation). Therefore, it is significance to study the numerical method for Burgers equation.
All along, the numerical solution of Burgers equation has attracted lots of attention. Firstly, the Burgers equation was proposed by Bateman. Then Burger [1] used it to build a mathematical model. Until now, people have been exploring and studying the problem of solving Burgers equation. Due to the practical needs, numerical methods for Burgers equation are more popular. The numerical methods for Burgers equation include finite difference method, finite element method, boundary element method, finite volume method and so on. In recent years, the finite difference method of higher order compact difference scheme has attracted much attention, such as reference [3] . The finite volume method mentioned in reference [4] has also attracted the attention of scholars.
In this paper, a new finite volume method-multiple integral finite volume method for solving Burgers equation is presented.
In this paper, one-dimensional transient nonlinear Burgers equation is studied as follows:
(2) in which, 12 (),(),() gxwtwt are constant functions. ε>0 is the kinematic viscosity parameter. And the equation is consisted of a time-dependent term, a convection term and a diffusion term.
In this paper, the three integrals for Burgers equation are introduced firstly. The convection term, diffusion term, and time term are then treated separately. A scheme with three order accuracy in space is obtained. Finally, a numerical example is given to illustrate the feasibility of current method, and the precision of numerical results are compared with those obtained from other approaches. We integrate the Burgers equations in the control volume, 
Construction of the discrete scheme
At any time level, Eq. (1) is tenable. In order to achieve second order accuracy in time, we discretize Eq. (3) 
We can simplify the convection term into 
Here we obtain the discrete form of the diffusion term. Finally, we need to obtain the discrete form of the time term. By Eq.(6) the term can be written, The function values of the 1 n + layer nodes can be obtained through the 1 n −and n layer. That is to say, in the case of determining initial conditions and boundary conditions, we need two layers to start the format. We use the prediction correction method to obtain the values of second layer according to the initial conditions, and then obtain the values of all nodes. The prediction correction method is shown as follows: (1,2,3,) 2
From Table. 1 we can see clearly that the finite volume method in this paper is closer to the exact solution than the other three methods when taking the same time and space step size. Moreover, by adjusting the value ofσ , we can obtain better numerical results. Table 1 Comparison of results at different times and nodes for v = 1, dt = 0.0001, h = 0.0125. 
Conclusions
In this paper, a new discrete scheme is constructed for nonlinear transient Burgers equation by using the multiple integral finite volume method combined with Lagrange interpolation method. The effectiveness and superiority of the proposed scheme are demonstrated by comparing numerical results with other schemes. The value of σ can be adjusted basing on the needs of project to meet the engineering requirements. In space, we use three-points Lagrange interpolation method to achieve the third order accuracy, and we can increase interpolation nodes to get higher accuracy. All in all, the numerical method in this paper has a good application prospect.
